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English Translation o£ Citation 1 

Citation 1 

Publication Mo.: Hei 02^200895 A 
Date of Publication: August 9, 1990 
Application No.: Hex 01-012582 
Date of Filing; January 20, 1989 

Title of the Invention: HIGH-YIELD PULP-CONTAINING PAPER 
Applicant: KANZAKJ PAPER MFG CO* LTD, 

Claim (1 claim) 

High-yield pulp-containing paper impregnated or coated 
with a mixture of thiourea and glycerin and/or thiodiethanol , 

Detailed Explanation of the Invention 

[Industrial Applicable Field] 

This invention relates to high yield pulp-containing paper 
which contains lignin, and particularly it relates to high yield 
pulp-containing paper excellent in light resistance. 

[Prior Art] 

Generally, high yield pulp-containing paper which contains 
lignin causes a yellow-browning phenomenon by the absorption of 
light energy to lower whiteness, and thus has a problem of 
storability in this point. On that account, various methods of 
improving light resistance are proposed. For example, as a method 
of adding a substance having an action to inhibit the formation 
of a phenoxy radical within lignin, a method o£ adding an aromatic 
amine and a phenol derivative to stop the radical chain reaction, 
a method of adding p-carotin to allow the singlet oxygen to 
disappear, a method of adding a benzophenone derivative as an 
ultraviolet absorber and the like are proposed. 

Further, as a method of chemically modifying lignin to improve 
the light resistance, a method of etherifying the phenolic 
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hydroxyl group with diazomethane, a method of methylating the 
phenolic hydroxyl group with dimethyl sulfate, a method of 
foenzoylating the phenolic hydroxyl group with bensoly chloride, 
a method of modifying the side chain of the a-carbonyl group with 
sodium boron hydride or semicarbazone and the like are proposed. 

Furthermore, a method of impregnating high-yield pulp with 
1-thioglycedrol and glycol dimercaptoacetate to improve the light 
resistance is proposed* [TAPPI Journal 65 (11), 117 (1987)] 

However , according the above described methods , respective 
following defects are caused and thus, the real situation is that 
these methods are difficult to apply to actual operations and are 
hardly practiced. For example, in the method of stopping the 
radical chain reaction of an aromatic amine and a phenol 
derivative and in the method of adding benzophenone derivative 
or the like as an ultraviolet absorber, the chemicals used as such 
are discolored in brown and yellow by ultraviolet rays, and thus 
the resulting effect is small, 

In the methods of chemically modifying lignin by the 
etherification with diazcmethane, the methylation with dimethyl 
sulfate, the benzoylation with benzoyl chloride or the like to 
improve light resistance, the chemicals used are harmful and a 
defect is brought about due to the difference in effect depending 
on the type of the wood used in making pulp. 

Further, in the method of impregnating high-yield pulp with 
1-thiogylcerol and glycol dimercaptoacetate, the chemicals used 
are very expensive* {For example, the cost is 5 to 10 times the 
cost of the chemicals used in this invention *) 
[Problem to Be Solved by the Invention] 

This invention provides high-yield pulp-containing paper 
which can be practically obtained within the normal production 
steps without largely changing facilities , is easy to handle and 
furthermore excels in light stability with the use of inexpensive 
chemicals - 
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[Means to Solves the Problem] 

The present invention is high-yield pulp-containing paper 
impregnated or coated with a mixture of thiourea and glycerin 
and/or thiodiethanol , 
[Action] 

The ^high-yield pulp" in this invention means 
iignin-containing pulp such as mechanical pulp, chemimechanical 
pulp and semi-mechanical pulp or deinked pulp and recycled pulp 
which contain the Iignin-containing pulp. 

As the light resistance modifier, a mixture of thiourea and 
glycerin and/or thiodiethanol is used in this invention but single 
use of thiourea or glycerin has no effect on light resistance/ 
and a remarkable effect on light resistance can be obtained only 
when the mixture of thiourea and glycerin is used- The mixing 
ratio of both is not particularly limited but an equimoiar mixture 
is most preferred. Further, it is also possible to use the mixture 
of thiourea and glycerin in combination with thiodiethanol. 

The amount of the light resistance agent with which the 
high-yield pulp-containing paper is impregnated or coated is 
suitably selected depending on the target light resistance, and 
0.5 weight% or more based on the high-yield pulp is preferred- 
Further, the light resistance agent may be added to a si£e 
press liquid such as starch and PVA or a coating composition 
comprising a pigment and a binder in use- 

As the impregnation or coating method, a normal size press, 
an impregnation coater, an air-knife coater, a roll coater, a 
blade coater, a gravure coater, a metering coater, a cast' coater 
, a curtain coater and the like which are generally used 
impregnation devices or coating devices can be suitably used. 

The high-yield pulp-containing paper thus obtained has 
extremely superior light resistance, and furthermore can achieve 
its effect economically at a low coast, 
[Examples] 
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This invention will foe more specifically explained by giving 
examples but the invention is naturally not limited to them* In 
the examples ^part" and w %" are NV part by weight" and *weight%", 
respectively unless otherwise stated. 
Example 1 

(1) Preparation pf Base Paper 

Paper-sheeting was performed with a formulation having 50 
parts of stone-ground pulp (whiteness 60%), 6 parts of bleached 
chemithermomechanical pulp {whiteness 83%) and 4 4 parts of 
conifer bleached kraft pulp to obtain high-yield pulp-containing 
paper having a basis weight of 4 0 g/m 2 . 

(2) Preparation of Light Resistance Modifier 

Thiourea {chemical reagent) and glycerin (chemical reagent) 
were mixed in equimolar amounts to obtain a 20% solution, 

(3) Coating 

The light resistance modifier obtained in the above {2) was 
coated on the base paper obtained in the above (1) with the use 
of a mesh bar so as to make the coating amount 4 g/m £ , dried and 
thereafter treated by a super calender to obtain high-yield 
pulp-containing paper. 
Example 2 

A high-yield pulp-containing paper was obtained in the same 
manner as in Example 1 except that a 20% solution of thiodiethanol 
(chemical reagent) was used as the light resistance modifier, 
Example 3 

(1) Preparation of Base Paper 

Paper-sheeting was performed with a formulation having 80 
part & of bleached chemithermomechanical pulp (whiteness 83%) and 
20 parts of conifer bleached kraft pulp to obtain high-yield 
pulp-containing paper having a basis weight of 74 g/m 2 . 
{2} Preparation of Light Resistance Modifier 
Thiourea (chemical reagent) and glycerin (chemical reagent} 
were mixed in equimolar amounts to obtain 5%, 10% and 20% 
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solutions, respectively. 
(3) Coating 

The light resistance modifier obtained in the above (2) was 
coated on the base paper obtained in the above (1) with the use 
of a mesh bar as to make the coating amount 0.8%, 3.4% and 10.1%, 
respectively, dried and thereafter treated by a super calender 
to obtain three types of high-yield pulp-containing paper. 
Comparative Example 1 

The base paper of Example 1 was subjected to the light 
resistance test without undergoing any treatment. 
Comparative Example 2 

High-yield pulp-containing paper was obtained in the same 
manner as in Example 1 except that a 20% solution of thiourea 
(chemical reagent) was used as the light resistance modifier. 
Comparative Example 3 

High-yield pulp-containing paper was obtained in the same 
manner as in Example 1 except that a 20% solution of glycerin 
(chemical reagent) was used as the light resistance modifier. 
Comparative Example 4 

The base paper of Example 3 was not subjected to any treatment 
to obtain high-yield pulp-containing paper. 
Evaluation of Light Resistance 

With the use of a weather meter {one light, manufactured by 
Toyo Rika Kogyo K.K. } , 7 types of the high-yield pulp-containing 
paper thus obtained were irradiated with ultraviolet rays for 2 
hours and 4 hours r respectively, and thereafter the whiteness 
(value at 4 60 nm of a Macbeth color difference meter) before and 
after the irradiation was measured in order to numerically 
evaluate the extent of lowering in whiteness, and the light 
resistance was evaluated by the lowering ratio of whiteness 
represented by the following formula. 

Lowering Ratio of Whiteness <%) * [(whiteness before irradiation ™ 
whiteness after irradiation) / (whiteness before irradiation }] X 100 
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Further, in Fig. 1, the ordinate represents lowering ratio 
of whiteness in % and the abscissa represents ultraviolet 
irradiation time in hours, and (1) is the measuring result of 
Example 1; (2) is that of Example 2; (3) is that of Comparative 
Example 1; (4} is that of Comparative Example 2; and {5} is that 
of Comparative Example 3. Also in Fig. 2, the ordinate represents 
lowering ratio of whiteness in % and the abscissa represents 
ultraviolet irradiation time in hours, and respective coating 
amounts of the light resistance modifier based on the high-yield 
pulp are 0.8% in (1); 3.4% in (2); 10.1% in (3); and 0% in (4). 
[Effect] 

As would be clear from the results of Fig, 1 and Fig* 2, the 
high-yield pulp-containing paper wa& extremely superior in light 
resistance . 

[Brief Explanation of the Drawings] 

Pig, 1 is a graph showing the difference in the effect of 
light resistance modifiers, and Fig. 2 is a diagram showing the 
relationship between the coating amount of the light resistance 
modifier and the light resistance. 
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